Inhalation of resuspended road dust, but not ammonium nitrate, decreases the expression of the pulmonary macrophage Fc receptor.
Pulmonary macrophages (PM) play a key role in the immune defenses of the lung. When stimulated, PM express Fc receptors (FcR) that regulate the immune response. PM were assayed for FcR expression following subchronic inhalation exposure of adult Fischer 344 rats to either 90 micrograms/m3 nitrate (NH4NO3), 300 micrograms/m3 road dust, or clean air, for 4 h/day, 4 days/week, for 8 weeks. PM were lavaged from the lungs and attached to glass coverslips for 18 h. PM FcR were labelled with rat IgG conjugated with cyanine-3. For each exposure, FcR were determined with a Meridian ACAS 570 confocal cytometer by imaging the fluorescence of 50 cells. We found that the IgG binding to FcR (in arbitrary fluorescence units, FU, per cell) for PM from road dust exposed rats was less (835 +/- 39.3 FU/cell) than that for PM from both ammonium nitrate or clean air-exposed rats (1115 +/- 58.0 FU/cell and 1123 +/- 46.6 FU/cell, respectively). While acid incubation conditions in vitro (pH 5.5 for 30 min to simulate the acid environment of ammonium nitrate inhalation) resulted in a 16% decrease in IgG binding (P < 0.05), IgG binding to PM from acid aerosol exposed rats was no different than the IgG bound to PM from clean air-exposed rats. PM exposed to road dust in vivo expressed 25% fewer FcR (P < 0.05). Three-dimensional images of PM failed to show any major alterations in FcR distribution. These preliminary results indicate cellular recognition of antibody-immune complexes may be impaired by subchronic exposure to road dust, which could decrease the immune response of road dust exposed animals.